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Prediabetes is very common; a cross-
sectional study suggested that more 
than a third of adults in England had 

prediabetes and that the prevalence had tripled 
over the preceding 8 years (Mainous et al, 2014). 
However, because of the nature of the study, it 
was not possible to identify how many of these 
individuals progressed to type 2 diabetes.

A previous high-quality meta-analysis (Cai 
et al, 2020) demonstrated that prediabetes 
is associated with an increased risk of all-
cause mortality and cardiovascular disease 
(CVD) in the general population, and in 
those with atherosclerotic CVD. This has 
significant implications for the screening and 
management of prediabetes in the primary 
and secondary prevention of CVD (see my 
earlier Diabetes Distilled piece).

However, high-quality evidence exploring 
the impact of reversion from prediabetes to 
normoglycaemia on cardiovascular and mortality 
outcomes remained, hitherto, sparse.

This recently published, well-conducted, 
population-based prospective cohort study aimed 
to investigate the associations between changes 
in prediabetes status and the risk of death, as well 
as to clarify any modifiable risk factors in these 
associations (Cao et al, 2023). It interrogated 
data from a well-established Taiwanese cohort, 
so the results are not immediately generalisable to 

healthcare professionals working within the UK.
Nearly 46 000 individuals with prediabetes 

were recruited. The mean age was 44.6 years, 
37.1% were females and all identified as being 
from an Asian ethnic background. Recruited 
individuals were also generally from higher 
socioeconomic backgrounds. Median follow-up 
was 8 years.

Within 3 years of recruitment, 
1786 individuals (3.9%) developed 
type 2 diabetes and 17 021 (37.2%) reverted to 
normoglycaemia. Unsurprisingly, the authors 
found that progression from prediabetes to 
type 2 diabetes within 3 years was associated 
with higher risks of all-cause death and CVD-
related death, compared with a persistent 
diagnosis of prediabetes.

Notably, reversion to normoglycaemia was 
not associated with a lower risk of all-cause 
death, cancer-related death or CVD-related 
death. However, in individuals who were 
physically active, reversion to normoglycaemia 
was associated with a lower risk of all-cause 
death, compared to those who had a persistent 
diagnosis of prediabetes but remained 
physically inactive. High levels of physical 
activity translated to around 2 years longer life 
expectancy in this study.

Furthermore, normoglycaemia did not offset 
the risks of smoking. Current smokers had a 
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Prediabetes, which is increasing in prevalence, is associated with an increased risk of 

all-cause mortality and cardiovascular disease. This large study set out to investigate the 

associations between changes in prediabetes status and risk of death, and to clarify the 

roles of modifiable risk factors in these associations in a Taiwanese cohort. Participants 

with prediabetes were recruited and followed for a median of 8 years. Within 3 years, 3.9% 

of the cohort developed type 2 diabetes and 37.2% reverted to normoglycaemia. Reversion 

to normoglycaemia was not associated with a lower overall risk of death compared to 

those with persistent prediabetes. However, reversion to normoglycaemia in combination 

with physical activity was associated with a lower risk of death compared to persistent 

prediabetes and inactivity. In those with obesity, risk of death varied between those who 

reverted to normoglycaemia and those who had persistent prediabetes. The findings 

support the importance of lifestyle modifications in individuals with prediabetes.

https://diabetesonthenet.com/diabetes-primary-care/diabetes-distilled-association-between-prediabetes-and-risk-all-cause-mortality-and-cardiovascular-disease-updated-meta-analysis/
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significantly higher risk of death, irrespective of 
whether they reverted to normoglycaemia or 
remained with a diagnosis of prediabetes. Current 
smoking translated to around 3 years less life 
expectancy in this study. 

Moreover, obesity status also impacted 
improvement in outcomes when reverting from 
prediabetes to normoglycaemia. The risk of all-
cause death was higher in those living with obesity 
and reversion to normoglycaemia, or those living 
with obesity and prediabetes, compared to those 
with persistent prediabetes and normal weight.

In conclusion, reversion to normoglycaemia 
was only associated with lower risks of death and 
a longer life expectancy when accompanied by 
significant lifestyle change, such as high levels of 
physical activity, not smoking and maintaining a 
healthy body weight.

This study suggests that prediabetes is 
more than just dysglycaemia, and reinforces 
the importance of maintaining positive 
lifestyle interventions in those living with 
prediabetes, even if they subsequently revert to 
normoglycaemia.

These results should help inform type 2 
diabetes prevention programmes, such as the 
NHS Diabetes Prevention Programme and the 
Scottish Diabetes Prevention Framework. n

Cai X, Zhang Y, Li M et al (2020) Association between 
prediabetes and risk of all cause mortality and cardiovascular 
disease: updated meta-analysis. BMJ 370: m2297

Cao Z, Li W, Wen CP et al (2023) Risk of death associated with 
reversion from prediabetes to normoglycemia and the role of 
modifiable risk factors. JAMA Netw Open 6: e234989 

Mainous AG 3rd, Tanner RJ, Baker R et al (2014) Prevalence of 
prediabetes in England from 2003 to 2011: population-based, 
cross-sectional study. BMJ Open 4: e005002

Original Investigation | Diabetes and Endocrinology

Risk of Death AssociatedWith Reversion FromPrediabetes to Normoglycemia
and the Role ofModifiable Risk Factors
Zhi Cao, MSc; Wenyuan Li, ScD; Chi PangWen, MD, PhD; Shu Li, MSc; Chen Chen, PhD; Qingqing Jia, BS; Wanlu Li, BS; Weiqi Zhang, BS;
Huakang Tu, MD, PhD; XifengWu, MD, PhD

Abstract

IMPORTANCE Individuals with prediabetes have a higher risk of death than healthy individuals.
However, previous findings have suggested that individuals with reversion from prediabetes to
normoglycemia may not have a lower risk of death compared with individuals with persistent
prediabetes.

OBJECTIVES To investigate the associations between changes in prediabetes status and risk of
death and to elucidate the roles of modifiable risk factors in these associations.

DESIGN, SETTING, ANDPARTICIPANTS This population-based prospective cohort study used data
from 45 782 participants with prediabetes from the TaiwanMJ Cohort Study whowere recruited
between January 1, 1996, and December 31, 2007. Participants were followed up from the second
clinical visit to December 31, 2011, with a median (IQR) follow-up of 8 (5-12) years. Participants were
categorized into 3 groups according to changes in their prediabetes status within a 3-year period
after initial enrollment: reversion to normoglycemia, persistent prediabetes, and progression to
diabetes. Cox proportional hazards regressionmodels were used to examine the associations
between changes in prediabetes status at baseline (ie, the second clinical visit) and risk of death. Data
analysis was performed between September 18, 2021, and October 24, 2022.

MAINOUTCOMESANDMEASURES All-causemortality, cardiovascular disease (CVD)–related
mortality, and cancer-relatedmortality.

RESULTS Of 45 782 participants with prediabetes (62.9%male; 100%Asian; mean [SD] age, 44.6
[12.8] years), 1786 (3.9%) developed diabetes and 17 021 (37.2%) reverted to normoglycemia.
Progression from prediabetes to diabetes within a 3-year period was associated with higher risks of
all-cause death (hazard ratio [HR], 1.50; 95% CI, 1.25-1.79) and CVD-related death (HR, 1.61; 95% CI,
1.12-2.33) compared with persistent prediabetes, while reversion to normoglycemia was not
associated with a lower risk of all-cause death (HR, 0.99; 95% CI, 0.88-1.10), cancer-related death
(HR, 0.91; 95% CI, 0.77-1.08), or CVD-related death (HR, 0.97; 95% CI, 0.75-1.25). Among individuals
whowere physically active, reversion to normoglycemiawas associatedwith a lower risk of all-cause
death (HR, 0.72; 95% CI, 0.59-0.87) compared with those with persistent prediabetes who were
physically inactive. Among individuals with obesity, risk of death varied between those who
experienced reversion to normoglycemia (HR, 1.10; 95% CI, 0.82-1.49) and those who had persistent
prediabetes (HR, 1.33; 95% CI, 1.10-1.62).

CONCLUSIONS ANDRELEVANCE In this cohort study, although reversion from prediabetes to
normoglycemia within a 3-year period did not mitigate the overall risk of death compared with
persistent prediabetes, risk of death associated with reversion to normoglycemia varied based on
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Key Points
Question Is reversion from prediabetes

to normoglycemia associatedwith lower

risk of death?

Findings In this cohort study of 45 782

participants with prediabetes, reversion

to normoglycemiawithin a 3-year period

was not associated with a lower overall

risk of death compared with individuals

with persistent prediabetes. Reversion

to normoglycemia was associated with a

lower risk of all-cause death among

those whowere physically active;

among individuals with obesity, risk of

death varied between those who

experienced reversion to

normoglycemia and those who had

persistent prediabetes.

Meaning These findings support the

importance of lifestyle modification

among people with prediabetes and

provide new evidence to identify

targeted interventions that may

produce greater benefits for this

population.
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